GH15 is a polyvalent phage that shows activity against a wide range of Staphylococcus aureus strains. In this work, the complete genome sequence of GH15 was determined. With a genome size of 139,806 bp (double-stranded DNA), GH15 is the largest staphylococcal phage sequenced to date. The complete genome encodes 214 open reading frames (ORFs) and 4 tRNAs. The closest relatives are the class III staphylococcal myobacteriophages, including K, A5W, ISP, Sb-1, and G1. Interestingly, although corresponding gene sequences demonstrate very high similarity, all the introns and inteins present in the phages listed above are absent in GH15. As such, GH15 can be considered phylogenetically unique among the staphylococcal myobacteriophages, indicating the diversity of this family.
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P
hage GH15 was isolated from the Changchun (China) sewage system using W3275, a methicillin-sensitive Staphylococcus aureus isolate, as the host for phage propagation. Morphological analysis using transmission electron microscopy showed that GH15 has a contractile tail and an isometrically hexagonal head, and it was therefore considered to belong to the family Myoviridae (5). The lytic ability of LysGH15 (the lysin of GH15) and the binding activity of its SH3b domain (LysGH15B) have been described in previous articles (4-6). Interestingly, LysGH15 shares a high degree of similarity with lysins of class III phages (K, A5W, ISP, Sb-1, and G1), but the intron present in the lysin gene of these phages (7) is absent in that of GH15. To further illustrate its genome structure, we sequenced the GH15 genome.
The phage GH15 DNA was extracted from a CsCl-purified phage stock solution as described previously (7) . High-throughput Solexa paired-end sequencing was performed for phage DNA libraries (500 bp, 2 kb, and 6 kb) using the Illumina Genome Analyzer sequencing technique at the Beijing Genomics Institute (10). The genome sequences were assembled using the SOAPdenovo package (11) . Potential open reading frames (ORFs) were identified using BLAST (1) and GeneMarkS (3). Genes encoding tRNA were identified by using tRNAscan-SE (12) . The gene and deduced amino acid sequences were used for database searches (using standard parameters) with BLASTN and BLASTP, respectively (2).
The phage GH15 genome is a 139,806-bp contiguous sequence of linear, double-stranded DNA with an overall GϩC content of 30.23%, which is significantly lower than that of its host, S. aureus (32.9%). The complete genome of GH15 encodes a predicted 214 ORFs. The gene-coding potential of the global genome is 89.37%, with 1.53 genes per kilobase pair of nucleotide sequence, suggesting a high gene density. Of all ORFs, 196 initiated translation with an AUG start codon, whereas only 10 initiated translation with a UUG codon and 8 with a GUG codon. The majority of genes (150 of 214 ORFs) are transcribed in one orientation, and the rest (located in the region from 6.5 kb to 41 kb) are transcribed in the opposite orientation. The GH15 genome also encodes 4 tRNAs, including Met-tRNA, Asp-tRNA, Phe-tRNA, and a pseudotRNA. The first one was located between ORF32 and ORF33, and the others were between ORF73 and ORF74. According to the classification described by Tony Kwan et al. (7), GH15 should belong to class III (Ͼ125 kbp) also. Analyses indicate that GH15 is similar to other members of class III phages. However, the predicted lysin and polymerase genes of phages from this class, with the exception of Twort, are interrupted by one or more introns (13) . In addition, Twort has been reported to contain several introns in three other genes, plus an intein in a fourth gene (7) (8) (9) . Although corresponding gene sequences demonstrate very high similarity, all the introns and inteins present in the other phages of class III are absent in GH15. Hence, GH15 can be considered phylogenetically unique within the staphylococcal myobacteriophages, indicating the diversity of this family.
Nucleotide sequence accession number. The complete genome sequence of GH15 is available in GenBank under accession number JQ686190.
